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ABSTRACT

Long lead time is hurting the competitiveness of the supply chain, while the shorter is considered 
to be better in order to add value to the customer and to improve the supply dependability. Supply 
chain integration increases the coordination and shortens the processes. Agile practices also enable 
the supply chain to be more responsive to market variability. The aim of this research is to investigate 
the impact of supply chain integration and agile practices on lead-time reduction at Dubai HealthCare 
City. An empirical survey has been conducted in which the data were retrieved from 150 respondents 
and then analyzed using SPSS to examine the model. The result also showed a positive relationship 
between supply chain integration and lead-time reduction. Meanwhile, results indicated a positive 
relationship between agile practices on lead-time reduction. The study recommends promoting 
companies’ capabilities through flexibility and information sharing to achieve supply chain integration 
and agile practices such as responsiveness and alertness.
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INTRODUCTION

In the current competitive and turbulent business landscape, requirements and demanding customers 
require companies to search for improving the order fulfilment process in an effective and efficient 
way to maintain superior performance, such as shorter order lead-time. Companies need to promote 
their resources in creative methods to develop their supply chain capabilities through supply chain 
coordination, collaboration, and agility, which would also enhance the performance and efficiency 
in lead-time (Alzoubi et al., 2019; Cheung et al., 2018).

Supply chain integration can be described as the process in which all parties engaged with the 
completion of a product are integrated into one unified system (Bianchini et al., 2019). Supply chain 
integration in healthcare services requires a high level of cooperation and coordination more than other 
industries and refers to the flow of materials, information, and money linked with on-time movement 
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and attainment from the supplier to the end user, with prime emphasis on developed clinical outcomes 
and efforts optimization (Budacu & Pocatilu, 2018). Agility, on the other hand, refers mainly to the 
organizational ability to capture the opportunities for competitive action and marshal the necessary 
resources to positively influence performance. An agile approach can promote new agile health 
practices and develop care processes to deliver more value and effectively adopt new technologies 
to develop the patient’s care (Chang & Lin, 2019).

Lead-time could be considered as the time between requesting and delivering the order or the 
amount of time required to satisfy the order fulfilment processes (Udokporo et al., 2020). In this 
context, lead-time reduction is the quantity of time that passes from the start of a procedure, such as 
manufacturing, supply chain management, project management till its completion (Mulugeta, 2017).

In essence, this study builds on a three-fold contribution to the existing body of literature. First, 
it proposes that supply chain integration could decrease the lead-time, which could lead to improving 
the supply chain performance as well as the satisfaction of the customers. Second, it proposes that 
agile practice could also decrease the lead-time by focusing on added value activities and eliminating 
unnecessary activities and blockages. Third, this study has been conducted during the COVID-19 
crisis, where the need to reduce the lead time seems more important, especially within the context of 
the healthcare sector. Accordingly, this study seeks to explore and verify the impact of supply chain 
integration and agile practices on achieving lead-time reduction within the context of the healthcare 
sector of Dubai.

THEORETICAL FRAMEWORK AND LITERATURE REVIEW

Supply Chain Integration
Generally, supply chain integration could be described as all processes within an organisation that 
involve all suppliers and customers, integrating them to come up with a product or service (Malakouti et 
al., 2017). Meanwhile, supply chain refers to every input that is needed to produce a product or deliver 
a service and fulfil a certain need. Therefore, supply chain integration can be considered as a close 
alignment as well as coordination within a supply chain (Carvalho et al., 2012). It is often designed 
for the utilization of shared management information systems. Supply chain integration depends on 
its dimensions, such as strengths, duration, scope and depth. Each of these dimensions plays a crucial 
role in fulfilling the following processes (Ataseven & Nair, 2017). Supply chain integration requires 
internal cooperation and external collaboration and also needs significant coordination as well as 
alignment to ensure that everyone is working effectively towards fulfilling the same goal (Yip, 2015). 
Integration related to the supply chain can be conceptualized by four dimensions, including strength, 
duration, scope and depth. All of these four dimensions are independent but need to be managed and 
integrated together (Budacu & Pocatilu, 2018).

Supply chain integration could be divided into levels: internal supply chain integration and external 
supply chain integration. Internal integration is related to the active and on-time communication, 
coordination, cooperation and collaboration of inter- and cross-functional activities through systematic 
interaction within the supply chain (Dove, 2005). External integration is related to the interaction 
with suppliers, customers and other partners by ensuring continuous and fruitful communication, 
coordination and collaboration, creating a long-term partnership and strategic alliances (Christopher, 
2000).

Agile Practices
Agile or agility in the supply chain means being alert and quick to respond. It could be viewed as being 
more flexible and more responsive to changes in the market requirements through information sharing 
along all supply chain parties and the ability to predict, detect and explore opportunities in the market 
and track them through innovative organizational learning (Gligor et al., 2015). Moreover, the design 
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of the supply chain should consider the ability to be flexible and quick in response to uncertainty in 
the marketplace and the environment, in general (Gunasekaran & Yusuf, 2002).

An agile method could be defined from different approaches; one specific approach is related 
to supply chain management, which is used to respond quickly and satisfy the market requirements 
(Kumar & Bhatia, 2012). This method uses gradual, iterative work sequences that are generally known 
as sprints (Soares et al., 2019; Pantiuchina et al., 2017). This method specifically assists teams in case 
of responding to the contingency of constructing software. Significant variables related to agile practice 
are people (Baramichai et al., 2007), quality, functionality, tools, time, process, value and concept. 
All of these variables are considered as the fundamentals of agile practice (Bianchini et al., 2019).

Lead-Time Reduction
Lead-time is commonly perceived as an essential tool for measuring performance. Lead-time is the 
total amount of time that starts from order entry; this is the interval time between the customer’s order 
and operations activities, including the material planning, administration, purchasing, transportation 
time and handling and storing time in inventory, warehousing preparation processes through paking 
and packaging, and finally the distribution and delivery to the customer (Lin, 2016).

Lead-time reduction is specifically designed to minimise the consumed time for completing a 
process from beginning to end. In case of any supply chain processes or service delivery, lead-time 
reduction defines the total time period to obtain and move the materials and get them ready to deliver 
to the consumers. Dimensions of lead-time reduction like pre-processing, manufacturing and post-
processing help to measure the overall quantity of time taken to complete the entire process (Fattahi 
et al., 2017). Lead-time reduction generally measures how much time it consumes to complete a 
procedure from start to end (Christensen et al., 2007). The dimensions related to lead-time reduction 
may include pre-processing, manufacturing and post-processing. On the basis of these dimensions, 
lead-time reduction is generally calculated by the organizations (Ciccullo et al., 2018).

Customers demand to know accurately the delivery time and management of supply chain needs to 
control all activities of lead-time. Trying to reduce the lead-time would enhance the productivity of the 
supply chain operations. That requires a concert supply chain planning, along with serious adherence 
to the schedule with a high level of coordination and flexibility, as well as on-time information sharing.

Health Care Industry in Dubai:
UAE, particularly Dubai, has appeared as the hub for medical tourism due to its world-class 
infrastructure and outstanding healthcare services throughout the Middle East and Gulf region. In 
consideration of many in-class hospitals as well as clinics, Dubai has also been known worldwide 
as the biggest medical free zone, particularly Dubai Healthcare City. The compound consists of 160 
clinical partners, outpatient medical centres, hospitals, laboratories with licensed professionals from 
about 90 countries (Visitdubai, 2020; Dubai Healthcare Authority Report, 2019; Bakkar et al., 2018).

Supply Chain Integration and Lead-Time Reduction
Khan and Wisner (2019) stated that lead-time reduction is driven by numerous factors and parameter, 
which varies and impacts all supply chain parties and partners. Lead-time reduction uncertainty is 
considered as a type of supply uncertainty within the supply chain demand level of stability. Lead-
time reduction management has been categorized within the physical functions of market mediations 
(Bianchini et al., 2019). As per the approach of supply chain integration, lead-time reduction is needed 
to be related to the market mediation activities. There are basically two uncertainties in the concept 
of supply chain integration (Fekpe & Bray, 2015). The first one is related to internal integration in 
cross-functional activities, while the second one is related to external integration with suppliers and 
customer demand and its association with the lead-time reduction (Singh et al., 2013).

The uncertainty of lead-time reduction refers to the ambiguities within supply parties. Lead-time 
reduction requires the calculation of the time between initiating the order until finally delivering it. 
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Lead-time reduction can be impacted negatively by a variety of factors, such as improper information 
systems and inefficient transportation (Mahajan & Venugopal, 2012). These are considered 
controllable factors, while the uncontrollable influencing factors include sudden events or market 
changeability (Ward & Zhou, 2006). All of these factors can cause or increase the uncertainties in 
lead-time reduction. Companies need to be alerted to these sorts of negative effects on the lead-time 
uncertainties, which directly impact the process of supply chain integration. Enhancing lead-time 
efficiency could be achieved by more coordination within the processes of supply chain activities 
(Chopra et al., 2004). Moreover, lead-time reduction is considered the major determinant that impacts 
planning within each phase of the supply chain (Treville et al., 2004). Based on the above, we can 
hypothesize the following:

H1: Supply chain integration has a significant impact on lead-time reduction at Dubai Healthcare City.

Agile Practices and Lead-Time Reduction
Udokporo et al., (2020) stated that a short lead-time is significant to have agile, quick and first 
move benefits and be capable of responding to rapid changes in current business markets. Agile 
practices are known as a development paradigm, which aims to be capable for responding quickly 
towards changes regarding the requirements of consumers (Tarafdar & Qrunfleh, 2017). Lead-time 
reduction has been viewed as the efficient time period taken to process a particular order from the 
request until its delivery (Kumar et al., 2011). Agile practices within the supply chain activities and 
quick response to changeability in the marketplace is considered to be responsible for shortening 
the processes required until the delivery (Chan et al., 2009). The idea was majorly focused on being 
iterate, flexible, and work with stakeholders in order to create agile practices that would eliminate 
any waste or delay in the supply chain processes, and also needs to improve the predictability and 
control the uncertainty (Chan & Kumar, 2009).

Agile practices are fundamentally related to assisting the supply chain in completing all required 
activities constantly in an attempt to develop the way they work with the purpose of delivering 
high-quality products or services (Petersen, 2010). Aligned to this, it could be stated that effective 
lead-time reduction possesses have a direct connection with agile practices. With the appropriate 
measurement of lead-time reduction, it would be easy to detect how long it would take to apply certain 
functionality (Mehralian et al., 2015). Without making any guess, accurate data can be gained with 
lead-time reduction measurement (Udokporo et al., 2020). Based on the above, we can hypothesize 
the following:

H2: Agile practices have a significant impact on lead-time reduction at Dubai Healthcare City.

Research Model
The research model can be reflected as a pictorial as well as a graphical representation of major 
concepts (Gutmann et al., 2016). Figure 1 below represents the research model and the hypotheses 
of the study.

RESEARCH METHODOLOGY

The design of this research followed the explanatory and descriptive methodology that examines and 
describes the relationships among the research variables. Meanwhile, the methodological approach 
considered in this research is quantitative in nature, which relies on collecting empirical data with the 
aid of the survey. This survey technique has been designed using the five-point Likert scale to measure 
the research variables. The entire process of data collection was conducted through an online survey.
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The population of this study involves employees of the Healthcare sector in Dubai, which 
consists of 38 hospitals, classified as follows: 6 government hospitals and 32 private hospitals (Dubai 
Healthcare Authority Report, 2019). 400 questionnaires were distributed, and 227 were retrieved. 
A total number of 150 valid questionnaires were used for the analysis, the response rate was 37.5%, 
which is above the cut-off point of 30% for online surveys as recommended by (Fincham, 2008). 
The data of the participants’ responses were collected and analysed in order to test the proposed 
relationships among the study variables.

The Content Validity of the questionnaire was reviewed and improved by a number of professionals 
and specialists in business management, and many of their suggestions improved the questionnaire. 
The results of Cronbach’s Alpha of internal Consistency illustrate the reliability, as all values of Alpha 
in Table (1) were “high,” which helps to give more understanding about how the questionnaire items 
are related to each other.

DATA ANALYSIS

Through evaluating the responses or data by the participants, it can be stated that most of the 
respondents agreed with the impact of supply chain integration and agile practices on lead-time 
reduction. A descriptive statistic has been conducted to analyse the data more properly. Table (2) 
states the entire mean score of study variables, which are all above 3.66. This reflects high importance 
towards the availability of the study variables within the Dubai Healthcare City.

Hypotheses Testing
The analysis of results in Table (3, 4) showed the impact of supply chain integration and agile practices 
on lead-time reduction.

There is enough evidence from the statistical analysis, as shown in Table (3), that supply chain 
integration effect on lead-time reduction is proved by the value of (r=0.598), and supply chain 
integration is considered to be responsible (0.358) for the changes in lead-time reduction. The value 
of (F=19.632) confirms the validity of the construct. The value of (t=3.019) shows the impact of 

Figure 1. Research model

Table 1. Cronbach’s alpha reliability

study’s variables Cronbach’s Alpha

Supply chain integration 0.914

Agile practices 0.788

Lead-time reduction 0.918
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supply chain integration on lead-time reduction at the significance of (α£0.05). Therefore, we can 
support hypothesis 1, which implies that supply chain integration impacts lead-time reduction. 
Whereas the statistical analysis provides evidence, as shown in Table (4), that agile practices related 
to lead-time reduction are proved by the value of (r=0.609), and agile practices are considered to be 
responsible (0.371) for the changes in lead-time reduction. Moreover, the value of (t=3.019) confirms 
the validity of the construct. The value of (F=39.342) shows that the impact of agile practices on 
lead-time reduction is significant at (α£0.05). Therefore, we can support hypothesis 2, which implies 
that agile practices impact lead-time reduction.

DISCUSSION

From the overall results, it can be stated that the respondents at Dubai Healthcare City agreed that 
both processes of supply chain integration and agile practices contribute to lead-time reduction. Both 
supply chain integration and agile process are necessary in critical times to control any crisis, such 
as the current COVID-19. The results of analysis proved the positive relationship between Supply 
Chain Integration and lead-time reduction, as the correlation coefficient (r=0.598) and determination 
coefficient (0.358) are positive, while the (β=0.694) showed the validity of the impact that is already 
supported by (F =19.632) and (t =3.019). These results are also consistent with the findings of past 
research (Bianchini et al., 2019; Fekpe & Bray, 2015; Singh et al., 2013; Mahajan & Venugopal, 
2012; Ward & Zhou, 2006; Chopra et al., 2004; Treville et al., 2004).

Table 2. Descriptive analysis of study variables

Study Variables Mean Std. Sig Rank

Supply chain integration 3.78 0.99 2 - High

Agile practices 3.88 0.89 1 - High

Lead-time reduction 3.65 0.97 3 - High

Table 3. ANOVA analysis and regression analysis of supply chain integration in lead-time reduction

Sig* Calculated 
“t” β Sig* DF Calculated 

F (r2) (r)

0.004 2.973 0.694 0.000

1

19.632 0.358 0.598 Lead-time 
reduction149

150

* The impact is significant at level (α£0.05)

Table 4. ANOVA analysis and regression analysis of agile practices in lead-time reduction

Sig* Calculated 
“t” β Sig* DF Calculated 

F (r2) (r)

0.003 3.019 0.584 0.000

1

39.342 0.371 0.609 Lead-time 
reduction149

150

* The impact is significant at level (α£0.05)
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The results of the study also showed a positive relationship between agile supply chain practices 
and lead-time reduction, as the correlation coefficient (r=0.609) and determination coefficient 
(0.371) are positive, while the (β=0.584) showed the validity of the impact that is already approved 
by (F=39.342) and (t=3.019). These results are also consistent with the outcomes of prior research 
(Tarafdar & Qrunfleh, 2017; Kumar et al., 2011; Chan et al., 2009; Chan & Kumar, 2009; Mahto 
& Kumar, 2008; Mason-Jones & Towill, 1999). Moreover, results revealed that the agile practices 
contribute to reducing lead-time through agile inventory practices, eliminating losses, focusing on 
quality, process improvement, and reducing the less important processes in manufacturing, which 
will be eventually reflected in performance.

IMPLICATION, CONCLUSION AND RECOMMENDATION

The research aimed to examine the role of supply chain integration and agile practices to reduce the 
lead-time. It highlighted the relative contribution of the best implementation of supply chain integration 
as well as following the best agile practices. Subsequently, the goal of this research was the realization 
of the best optimization of the supply chain integration, aligned with the best agile practices, which 
would eventually lead to a reduction in supply chain lead-time by removing any processes or activities 
that don’t add value to the supply chain operations. Furthermore, scalability of agile practice is related 
to lead-time reduction through improving its ability to respond to the market requirements rapidly–an 
empirical analysis of data from 150 participants working in the Dubai Healthcare City.

It could be recommended to the healthcare industry that it essentially required to arrange proper 
supply chain processes and implementation and adopt agile practice in teamwork with the aim of 
delivering services to the patient appropriately. Service organizations, such as healthcare organizations, 
are recommended to enhance their supply chain processes and integrate all of their activities and take 
any necessary strategy that eliminate the waste within its processes in order to reduce the lead-time, 
such as agile practices, especially in a crisis situation like COVID-19.

Companies could enhance the level of flexibility by focusing on the flexible supply chain strategy 
through sharing information and employing information technology and production technology 
throughout all supply chain parties to achieve a high degree of flexibility. Moreover, companies could 
emphasize speed in the delivery of orders and reliability in delivery through the selection of appropriate 
transportation, according to the nature of the products to reduce uncertainty through forecasting of 
demand and inventory control to achieve a high degree of response efficiency. Further implications 
could be seen through trying other methods that contribute to promoting the implementation of the 
agile supply chain strategy, including: Quality Management, Time Production System (JIT) and 
Production Flow Management in order to reduce costs and maintain the level of quality and reliability.
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